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Fatty liver disease refers to a condition in which fat
accumulates within hepatocytes. Nonalcoholic fatty
liver disease (NAFLD) is diagnosed after other

causes are eliminated, such as alcoholic fatty liver,
autoimmune hepatitis, hepatitis C, primary biliary
cirrhosis, and Wilson’s disease.
NAFLD is a metabolic disorder that represents a disease

spectrum. It ranges from steatosis (isolated fatty liver)
without specific liver injury to nonalcoholic steatohepatitis
(NASH) in which there is inflammation leading to scarring,
fibrosis, and possibly cirrhosis.1

NAFLD is a manifestation of abnormal metabolism
within the liver resulting in the accumulation of
triglycerides within the hepatocytes. Risk factors include
male gender, age, obesity, insulin resistance, and
metabolic syndrome.2 Proinflammatory adipokines or skin-
derived cytokines may lead to insulin resistance and
hepatic lipid accumulation. 
It is not known why some patients develop more serious

disease than others. Lifestyle risks that can influence
severity include sedentary lifestyle, smoking, and diet. It is
also thought that genetic predisposition plays a role. A
mutation in the PNPLA3 (phospholipase domain
containing protein 3) gene has been shown to confer risk.3

Other factors resulting in more severe disease include
excess proinflammatory cytokines/adipokines, mitochondrial
dysfunction, and oxidative stress.1 Certainly patients with
autoimmune diseases, such as psoriasis, may be prone to

more severe inflammation and therefore scarring of the
liver. Thus, in NASH, some patients may develop cirrhosis
and even more infrequently hepatocellular carcinoma. It
has been estimated that NAFLD will be the leading cause
of liver transplantation worldwide by 2020.4

EPIDEMIOLOGY OF NAFLD
It is important for healthcare providers to know that

about 30 percent of the US population has fatty liver,
making it the most prevalent liver disease, and
approximately 3 to 10 percent of these have NASH. More
than two-thirds of people with diabetes develop NAFLD.
The risk of developing NASH is more than 33 percent in
obese people but less that five percent in lean people.
Fatty liver increases both in prevalence and severity as the
degree of obesity increases. NAFLD is a risk factor for
cardiovascular disease independent of metabolic
syndrome. In these patients, death from major adverse
cardiovascular events (MACE) is more common than liver-
related deaths.5 In the United States, the current obesity
epidemic also includes children, and it is estimated that
approximately 10 percent of children between 2 and 19
years of age have NAFLD. As with adults, the prevalence
also increases with obesity, rising to 40 to 70 percent, and
cases of cirrhosis in children have been reported.2

DIAGNOSIS OF NAFLD
Patients are usually asymptomatic unless the disease is
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advanced. Rarely, the liver is enlarged enough to cause
tenderness upon palpation. When advanced, the symptoms
of cirrhosis of the liver may appear. NAFLD is often
diagnosed after finding mildly elevated liver function tests
(LFTs), although up to two-thirds of patients can have
normal LFTs. Alanine aminotransferase (ALT) is usually
greater than aspartate aminotransferase (AST), but rarely
greater than three times upper limit normal. Alkaline
phosphatase may be slightly elevated and gamma-
glutamyltransferase (GGT) is frequently elevated. Low
albumin and hyperbilirubinemia indicate advanced disease.
The Fatty Liver Index (FLI) was developed as a simple
algorithm to predict fatty liver using the following four
variables: waist circumference, body mass index (BMI),
GGT, and serum triglyceride levels.1 The most common
way to diagnose NAFLD is via ultrasound, computerized
tomography (CT), or magnetic resonance imaging (MRI). 
The only way to distinguish whether a patient has fatty

liver disease or the more severe NASH is by liver biopsy.
High-risk patients for NASH that may be candidates for
liver biopsy are those with metabolic syndrome, obesity
(BMI>30), and diabetes.1

NAFLD IN PSORIASIS
Multiple hospital-based observational studies suggest

patients with psoriasis are 1.5-fold to threefold more likely
to have NAFLD.3 In an Italian prospective study, 59 percent
of psoriatic patients were diagnosed with NAFLD. It was
significantly correlated with metabolic syndrome, obesity,
and psoriatic arthritis. The psoriatic patients were more
likely to have more severe liver fibrosis over the non-
psoriatic cohort as measured by noninvasive NAFLD
fibrosis scores.6

Another Italian study included 130 psoriatic patients
versus matched controls. NAFLD was significantly greater
in psoriasis (47%) versus controls (28%). Psoriasis
patients with NAFLD (PV-NAFLD) were more likely to
have metabolic syndrome, higher C-reactive protein, and
greater psoriasis area and severity index (PASI) scores
than psoriasis patients without NAFLD. A subgroup of this
PV-NAFLD group had elevated interleukin-6 (IL-6) and
lower adiponectin levels.7

An Indian case-control study included 333 patients with
psoriasis versus matched non-psoriasis patients. NAFLD
was found in 17.4 percent of psoriasis versus 7.9 percent of
controls. Psoriatic patients with NAFLD had more severe
and longer duration of skin disease than psoriasis patients
without NAFLD. Also, they were more likely to have
multiple sclerosis and diabetes. Psoriatic patients had more
severe liver disease than the non-psoriatic population.8

Both psoriasis and NAFLD are associated with
metabolic conditions, such as metabolic syndrome and
obesity. Thus it has been unclear whether psoriasis itself is
independently associated with NAFLD. This issue was
examined in the Rotterdam study, a prospective
population-based cohort study, which included patients 55
years and older in the Netherlands. Psoriasis was
independently associated with a 70 percent increased

likelihood of NAFLD. Two strong predictors of disease
were psoriasis, with odds ratio of 1.7 and metabolic
syndrome with an odds ratio of 3.5. Psoriasis patients were
60 percent more likely to have the more severe forms of
the liver disease. This was after adjusting for variables,
such as alcohol intake, age, and gender.3

TREATMENT OPTIONS FOR NAFLD
Weight loss of 10 percent can decrease liver fat.

Vigorous exercise can also achieve not only a decrease in
liver fat, but a reduction of inflammation in NASH. The
long-term prevention of cirrhosis in these patients with
diet or exercise is unknown.
Studies have shown diets high in saturated fats or high

fructose corn syrup can both lead to NAFLD. Thus, a diet
minimizing these would likely be beneficial.9 It has been
shown that progression to liver fibrosis is correlated with
the degree of insulin resistance.10

Those who drink more than two cups of coffee per day
have less scarring or fibrosis of their liver. Adding coffee to
the diet is therefore recommended.11 Vitamin D deficiency
can result in increased inflammation via a decrease in the
function of T suppressor cells and should be corrected.12

Finally, minimizing alcohol is mandatory in psoriasis
patients with NAFLD.
Vitamin E supplementation, at dosages usually

800IU/day, can be used to reduce inflammation and fibrosis
in NASH patients, but the long-term safety and
effectiveness is unknown.5

Small studies have shown omega-3 fatty acids have
reduced liver fat in NAFLD, and larger studies are
underway.13 This supplement has also been shown to
reduce cardiovascular mortality in high-risk patients for
MACE events.

BIOLOGICS AND TREATMENT OF NAFLD
In a study comparing etanercept with psoralen and

ultraviolet A (PUVA), 89 patients with psoriasis, metabolic
syndrome, and NAFLD were treated in either group for up
to 24 weeks. Only the etanercept group showed reductions
in enzymes aspartate transaminase and alanine
transaminase (AST/ALT) ratio, C-reactive protein, fasting
insulin levels, homeostasis model assessment index
(HOMA), and a significant decrease in insulin sensitivity
check index (QUICK). It was concluded that since the risk
of progression to fibrosis is directly related to insulin
resistance, etanercept could be more efficacious to reduce
the risk of developing hepatic fibrosis than PUVA.10

A retrospective study evaluated 32 psoriasis patients with
moderate-to-severe liver disease treated with biologics. Of
the 32 patients, three had fatty liver disease. During a five-
year follow up on adalimumab, there was no progression of
liver disease or liver-related adverse events.14

BIOLOGICS IMPROVE NAFLD IN OTHER 
AUTOIMMUNE DISEASES 
A case report described the use of adalimumab in a 21-

year-old woman with rheumatoid arthritis with NASH, but
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no significant fibrosis. After four months, there was a
decline and then normalization in gamma-glutamyl
transferase (GGT) levels. After 10 months, ALT, AST, and
GGT levels remained normal.15

PSORIASIS TREATMENTS TO AVOID IN NAFLD
Methotrexate should be avoided in patients with renal,

hepatic, or hematologic abnormalities.16 Patients with
psoriasis are more likely to experience methotrexate-
induced liver damage compared with controls and patients
with rheumatoid arthritis.17

The kidney is the main organ of concern with
cyclosporine although it can increase lipid levels and thus
potentially worsen NAFLD.16 Acitretin has been associated
with elevated LFTs, although progression to liver disease is
very rare. It frequently causes hyperlipidemia, which
should be avoided in NAFLD patients.16

CONCLUSION
Understanding whether a patient with psoriasis has an

underlying fatty liver disease is important for two reasons.
The first is that fatty liver is a clue to the predisposition
toward underlying diseases, such as cardiovascular
disease, metabolic syndrome, diabetes, and obesity. Other
associations are fatty pancreas, hypothyroidism, polyps of
the colon, elevated uric acid, vitamin D deficiency, and
polycystic ovaries. About 50 percent of those with NAFLD
have obstructive sleep apnea.18 The second reason is that
NASH patients are at increased risk for developing
cirrhosis and hepatocellular carcinoma. This information is
vital in deciding which psoriasis treatment options would
be best to limit hepatic toxicity. 
Giving advice on lifestyle changes, such as weight loss,

exercise, avoiding alcohol, smoking, and minimizing
saturated fats and high fructose corn syrup can benefit
patients. Supplementation with oral vitamin D3, vitamin E,
and omega-3 has also shown to be helpful in some patients.
A few case reports reveal that TNF-alpha antagonists may
benefit psoriatic patients with NAFLD, although large
controlled studies are needed.
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